Fulvestrant radiosensitizes human estrogen receptor-positive breast cancer cells.
The optimal sequencing for hormonal therapy and radiation are yet to be determined. We utilized fulvestrant, which is showing promise as an alternative to other agents in the clinical setting of hormonal therapy, to assess the cellular effects of concomitant anti-estrogen therapy (fulvestrant) with radiation (F+RT). This study was conducted to assess the effects of fulvestrant alone vs. F+RT on hormone-receptor positive breast cancer to determine if any positive or negative combined effects exist. The effects of F+RT on human breast cancer cells were assessed using MCF-7 clonogenic and tetrazolium salt colorimetric (MTT) assays. The assays were irradiated with a dose of 0, 2, 4, 6 Gy ± fulvestrant. The effects of F+RT vs. single adjuvant treatment alone on cell-cycle distribution were assessed using flow cytometry; relative expression of repair proteins (Ku70, Ku80, DNA-PKcs, Rad51) was assessed using Western Blot analysis. Cell growth for radiation alone vs. F+RT was 0.885±0.013 vs. 0.622±0.029 @2 Gy, 0.599±0.045 vs. 0.475±0.054 @4 Gy, and 0.472±0.021 vs. 0.380±0.018 @6 Gy RT (p=0.003). While irradiation alone induced G2/M cell cycle arrest, the combination of F+RT induced cell redistribution in the G1 phase and produced a significant decrease in the proportion of cells in G2 phase arrest and in the S phase in breast cancer cells (p<0.01). Furthermore, levels of repair proteins DNA-PKcs and Rad51 were significantly decreased in the cells treated with F+RT compared with irradiation alone. F+RT leads to a decrease in the surviving fraction, increased cell cycle arrest, down regulating of nonhomologous repair protein DNA-PKcs and homologous recombination repair protein RAD51. Thus, our findings suggest that F+RT increases breast cancer cell radiosensitivity compared with radiation alone. These findings have salient implications for designing clinical trials using fulvestrant and radiation therapy.